We report on a quantum counter which converts far-infrared radiation to visible light. The 891-GHz radiation of an HeN laser, absorbed in optically pumped ruby by the transition EeE)-I2AeE), was detected by an increased R2 fluorescence. By Zeeman splitting of the 2E levels the narrow-band detector was tuned to the laser line.
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PACS numbers: 85.60.Gz Quantum counting with up-conversion of infrared radiation to visible light has been proposed by Bloembergen l and was realized for the near infrared utilizing the energy levels of rare-earth ions in various crystals.
2 Radiation of an H 2 0 laser at a waYelength of 28 J.lm was detected using exciton levels in CdS for quantum -counter action. 3 We report on the development of a narrow-band tunable quantum counter for far-infrared radiation (FIR) In Fig. l(b) , the experimental arrangement is shown.
The crystal is aligned with its c axis parallel to the field of a superconducting magnet and is surrounded by liquid helium at 2 K. The 0.05% ruby crystal with a surface of 5 x 5 mm and a thickness of 1. 5 mm has two 45 0 side faces for optical coupling of the crystal to fiber optics. As a pump source, a 700-W Hg-Xe lamp is used. The R2 fluorescence radiation separated from the strong R1 radiation by narrow-band interference filters is detected by a cooled RCA C-31034 photomultiplier. The chopped FIR of an HCN laser at a wavelength of 337 J.l is guided to the crystal by a metal tube. The FIR-induced R2 fluorescence radiation is [g(El±R'(2A'j] . We obtain from 4Bl and 4B2 the same value for the frequency bandwidth of 4v == 360 MHz (or 0,012±0,001 cm-
The Lorentzlike lineforms of the two Signals (Fig, 2) indicate lifetime broadening of the 2.4 leveL We obtain TI == (27T4v)"1 == 4.4 X 10-10 S. This value is in good agreement with a theoretical estimate of 3 x 10-10 S 6 for the low-temper~ture relaxation by the direct process between the 2A and the E level due to spontaneous emissian of 29-cm-1 phonons. Our result indicates that the ruby quantum counter has a rise time of less than 10-9 s .
The experimental result in Fig, 2 A major advantage of the various techniques of coherent Raman spectroscopy is the ability to suppress the incoherent fluorescence which often obscures the desired spectrum in a spontaneous Raman scattering experiment. 1.2 There are, however, two kinds of effects-linear and nonlinear-which lead to background
